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Study on the Changing Law of Stable Carbon Isotope
Composition in Cattle Tail Hair

GUO Bo-li, WEI Yi-min, PAN Jia-rong
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Science & Technology, Chinese Academy of Agricultural Sciences, Beijing 100094)

Abstract: [Objective] To study the changing law of stable carbon isotope composition in cattle tail hair with the change of
feeds composition, and to verify each section of cattle tail hair can’t exchange with other sections once it is produced, and it contains
isotopic information which can reflect the cattle feeds information from the time when it is produced. [Method] The experiment of
cattle model was designed by changing the feeds composition, the changed trends of 8'*C values in different segment of cattle tail
hair with the change of feeds composition were analyzed, and the relation of stable carbon isotope composition between cattle tail
hair, feeds and individual were analyzed. [Result]There was a very significant difference between stable carbon isotope composition
in different cattle tail hair segments with the feeds composition changed, and the feeds had more effects on carbon isotopic
composition of cattle tail hair than individual. The significant correlations were showed between 8'"°C values of cattle tail hair
segment and feeds, and they were significantly correlated with the proportion of C,4plant of feeds, but there were no significant
correlations between §"°C values of whole cattle tail hair and feeds. [Conclusion] Each section of cattle tail hair can’t exchange
with other sections once it is produced, and it contains isotopic information which can reflect the cattle feeds information from the
time when it is produced, and cattle tail hair can be regarded as an isotopic archives recording feeds changes.
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Table 1 The proportion of feeds at different phases
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2006 -3 H, ME AR A T AR BTEE BT K
X A2 Sy 9 3k 10~12 JIRE 2R, $ R A [
MIARHIC L 43 3 AP BOR SR, REANMRFRI B 3 AN H s
AN B G B e I 3 Sk, B RERE R A
B B B ARDRRE S AR o MR IR LG 7 LR 1.

PR BN BpS R IR BERMEAEHT LA Cy B} PR A5
Feeds Diet of a cattle at one meal Proportion of each feed (%) Proportion of C, feed (%)
91 BB A% Rice straw 1.25 64.1 12.8
The first phase A Soybean meal bean dregs 0.20 10.3
# %k Bran 0.25 12.8
F KT Maize flour 0.25 12.8
82 BB A% Rice straw 1.00 35.1 47.4
The second phase 1 Soybean meal bean dregs 0.50 17.5
FKTH Maize flour 1.00 35.1
FOKIWHE Distiller’ maize 0.35 12.3
3B FKAGFT Maize straw 1.50 39.7 86.8
The third phase 1 Soybean meal bean dregs 0.50 132
FKI1H Maize flour 1.25 33.1
KR Distiller” maize 0.53 14.0
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min, AT - B (2 1) BEWREHE. f&EH
LB TIKIELE, 60C T4, BY 1~2 mm %P,

TRk 70°CHET, ki, KSTEELE 100 H, HH
Tt 80 H i o
1.2.3 REMBREMLELEAN K 500~800 pg
FEdh, 2640 Flash EA1112 B0 0 MU0k 4liid
1) CO, Mk, &M 50 Conflo MIZMMEAL, #x
Ji#E N DELTA™ Thermo Finnigan 5% {SCEEAT#6 .
HART TAESHU T

JTCE ST BEFESR A AR R EA 200
ml-min™, ALY IEIE R 1020°C, & JE N 650°C,
WAEAWEN 90 mlmin'.

Conflo III&A¥ 52 : &S FkE K )12k 0.6 bar, CO,
S5 7124 0.6 bar.
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Table 2 Average growing rate of cattle tail hair each month

i RREKE  EKIE () PR
Number Length of cattle ~ Growth time (e/ H)
tail hair (cm) (month) Average rate of
growing (cm/month)
1 5 3 1.67
2 5 3 1.67
3 6 3 2.00
4 12 6 2.00
5 10 6 1.67
6 11 6 1.63
7 20 9 222
8 22 9 2.44
9

W79 SRR, TR AT > BN

The cattle tail hair of No.9 can not be taken because of depilation

B1E B2 B $ 3 BB
The first phase The second phase The third phase
15 2% 3% 4% 54 g &
N No.1 No.2 No.3 No.4 No.5 o~
ﬂ@ il 0 ™ ] N ol »
Root 0 N H3 N %6 1 %9 A
- s -{ The third month § The sixth month The ninth month
BEB OB g owon %5 0 %801
Eid 2 g The second month The fifth month The eighth month
0 : . %401 %7 0
= The fourth month The seventh month
45— 2 The first month & "
B :: - N $3H %6 F
B B e i The third month The sixth month
6.0 — Primary EE%E %21 s
Ei The second month The fifth month
75— &
E H1H H4H
0.0 ] The first month i) B  The fourth month
' :: AE )
W; e The third month
10.5— Primary ) b
AR I R
Stem 1ol B g5 The second month
BED
\ — __ 2 The first month
AL 2 B
Unit (cm) ¥l }‘ﬁ&
v Primary
1 HEEREAR

Fig. 1

Methods of cattle tail hair taking
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Fig.2 Change trends of 8'°C value of different hair segments
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Table 3 Coefficient variance of 8'°C of different hair segments

% 1 BYBt The first phase

%5 2 v Bt The second phase % 3 (v Bt The third phase

4ii*5 Number 1 2
MEFEI ) () Feeding time (month) 3 3
A5 5t ¥ Coefficient variance (%) 5.24 10.94
44 Average 8.72

9.97

4 5 6 7 8
6 6 6 9 9
13.72 9.40 8.38 16.05 13.91
10.50 14.98

x4 FMEZEARFEBRAFREERN S CETRAK

Table 4 The coefficient of variation in 3'*C value of hair segment from different cattles

I i) I B1A $2 H %3 H %40 BSAH %6 H B7H %8 H %9

Time Primary  The first The second The third  The fourth The fifth The sixth  The seventh The eighth The ninth
month month month month month month month month month

B R 25.25 10.08 7.62 7.63 6.00 4.16 1.87 1.37 3.78 1.22

Coefficient variance (%)
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M S LA, A RE SR §C M
MR T IR B AT o AR TRDAE 3R I 1) 73 B A
2R 8C M5 ILRL §°C 1. C, Ha ikl Lk
EHBEMME (P<0.01) , EASBINARE §C
{H -5 PRI [FIO7 22 4R G HEAS B3 . Tkl §1C i
L5 Cy IR AR 2 2 AH O, AHOC R E=E 0.99997.
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PIARSC, ifakt s 8C (EGR T Cy MW BT o (LG 1 o

Table 5 Correlation coefficient of 8'>C between cattle tissues and their feeds

SBUERESPC HEFRE §C
3'3C value of cattle tail hair segment 3'3C value of whole cattle tail hair
Tkl 8°C H 6"°C value of feeds 0.884" 0.661
Cy W RS Proportion of Cy feeds 0.886" 0.664

r7,0.05s=0.666, 7 001=0.798
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